The nonclassical HLA-G class I gene is expressed by extravillous cytotrophoblast that invades decidua in uterine pregnancy, suggesting that it may contribute to the immunological mechanisms that protect the fetus against maternal alloimmune response and/or pathogen infections. We first addressed the question of whether HLA-G expression was dependent on maternal tissue environment by comparing uterine and ectopic tubal pregnancies. Using HLA-G-specific mAb on placental cryosections, we found by immunohistochemistry that all subtypes of extravillous cytotrophoblast similarly expressed HLA-G in pregnant tubes, demonstrating that its expression was independent of the site of implantation. We next compared by immunohistochemistry the phenotype of maternal leukocytes recruited in both pregnant tissues. In contrast to decidua, pregnant tubes were characterized firstly, by the lack of natural killer (NK) cells and of cells expressing CD94 receptor specific for HLA-E, secondly, by a prominent increase of CD8π T cells, dendritic cells, and macrophages, the latter co-expressing the LIR1/ILT2 killer immunoglobulin-like receptor (KIR), and finally, by the presence of cells expressing LIR2/ILT4 KIR or BY55 NK receptors, known to bind to HLA-G. Such cell types may favor a unique innate defense in pregnant tubes. These observations also suggest that trophoblast HLA-G expression does not influence the recruitment of particular maternal leukocytes in pregnant tissues.
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uterine spiral arteries (endovascular trophoblast). These extravillous cytoin human uterus and in Fallopian tube. A) Uterine placentation is trophoblast (Evct) cells are therefore in contact with maternal leukocytes, characterized by interstitial implantation and decidualization of whereas chorionic villus syncytiotrophoblast is in contact with maternal endometrium, attachment of chorionic villi to the maternal decidua blood leukocytes. C) Ectopic tubal pregnancy. Floating and anchoring basalis and establisment of a functional blood flow. In tubal implanchorionic villi exhibit a similar structure with the same mesenchymal diftation, the overall structure of placentation is the same as in uterus, but the ferentiation, and normal syncytiotrophoblast and villous cytotrophoblast ectopic placental bed structure is different (see below). Fallopian tube lies layers. Anchoring villi similarly attach to the connective tissue components, in a peritoneal fold along the superior margin of the broad ligament, the showing a slightly more prominent development of trophoblastic shell. Invadmesosalpinx. It can be divided into intrauterine part, isthmus, ampulla and ing Evct derived from proliferating trophoblast at the tips of the cell column infundibulum. B) and C) enlarged diagrams corresponding to areas infiltrate and extensively colonize muscular wall as well as maternal vessels enclosed in boxes shown in A): transverse sections illustrating the of tubal tissue. Spiral arteries, important for uterine placentation, are absent major uterine and Fallopian tube implantation sites. B) Intrauterine pregin Fallopian tube. However, it is well vascularized, maternal vessels providing nancy. Anchoring and floating villi bath in maternal blood of the intervillblood supply into the intervillous space. Therefore, Evct invasion of the ous space. They are constituted of a central mesenchyme separated from the tubal wall follows a very similar pattern in both tubal and uterine pregnanmaternal blood by a double layer of inner villous cytotrophoblast and outer cies, as already described (21). The wall of the Fallopian tube consists of syncytiotrophoblast. At the base of cell columns which fix the anchoring different layers including muscularis, Lamina propria or connective tissue villi to the decidua, villous cytotrophoblast becomes proliferative and then and serosa. 1, 2, 3 and 4 inserts correspond to the sites of sections shown invades the decidua basalis (interstitial trophoblast), and breach maternal in peptide T cells, in order to protect the fetus against an harmful viral spreading (3, 4) . Among the different mechanisms the conceptus has developed to fulfill these dual functions, one can think that the particular pattern of HLA class I expression exhibited by Evct may be of importance. In contrast to most other somatic tissues, these invasive trophoblast cells do not constitutively express polymorphic HLA-A and HLA-B MHC class Ia surface proteins (5), thus protecting them from attack by maternal T-cell-mediated alloreaction. Conversely, they express the non-polymorphic HLA-G (5, 6), and HLA-E (7) class Ib and, to a lower level, HLA-C (8).
Several functional properties of HLA-G have been recently demonstrated (reviewed in 9). HLA-G was shown to protect cells from lysis by maternal NK cells in a functional assay (reviewed in 10).
Protection of trophoblast cells from NK cell attack is crucial for the outcome of pregnancy since many maternal NK cells have been identified in the decidua at the implantation site (reviewed in 3).
HLA-G1, which is the only isoform stably expressed at the cell All procedures and consent forms were approved by the local ethical commitees.
Antibodies
Characteristics and source of the mAbs used in this study are listed in Table 1 . 
Statistical analysis
A Mann and Whitney test was used.
Results
Invasive extravillous cytotrophoblast in tubal pregnancies express HLA-G A comparative immunohistochemical study, using different HLA-G mAbs, was performed on frozen sections of implantation sites and chorionic villi taken from pregnant first trimester Fallopian tube and uterus (see Fig. 1 ). 87G mAb strongly stained Evct present in cell islands sprouting from floating villi in Fallopian tube ( Fig. 2A) .
In contrast, villous cytotrophoblast and syncytiotrophoblast of chorionic villi were unreactive. Trophoblast nature of these HLA-G expressing cells was identified by the use of trophoblast specific, cytokeratin 7 mAb (15): in a serial section, this mAb specifically labeled the cells that were also HLA-G positive (Fig. 2B ). By contrast, these cells did not react with vimentin mAb (Table 2) . Cytotrophoblastic shell as well as Evct infiltrating the tubal muscularis were also stained with 87G ( Fig. 2C ), as were Evct invading maternal blood vessels (data not shown). No trophoblast giant cells could be seen in pregnant tubes. Two other HLA-G mAbs, namely MEM-G/1 and HCA2, gave a similar staining pattern (Table 2) .
Some mesenchymal cells in the chorionic villi also appeared positive with these latter mAbs. By comparison, W6/32 mAb, which recognizes a framework determinant on all HLA class heavy chains associated with b2m (16), also stained Evct as well as most mesenchy- mal cells, whereas cytotrophoblast and syncytiotrophoblast remain negative (Table 2) 
Cell density: ª, negative; ª/π, very few; π, few; πππ, many; Staining intensity: ª, negative; π, faintly positive; ππ, positive; πππ, strongly positive; Localization: db, decidua basalis; lp, lamina propria; m, mucosa; int, interstitial; ep, epithelial; isth, isthmus; amp, ampulla Major differences between intrauterine and Fallopian tube pregnancy are underlined summarized in Table 3 and quantified in Fig. 4 . The decidua contains a large number of CD56π NK cells (Fig. 3A) . In contrast, no CD56π leukocyte was detected in Fallopian tubes (Fig. 3B) . The decidua also contains many CD14π cells (Fig. 3C) , whereas less are detected in tubal epithelium (Fig. 3D) . A higher number of CD14π cells was observed in the isthmus as compared with the ampullar region of the tube. There were few CD4 weakly positive cells in decidua and tube (Table 3) .
When CD8 and CD1a markers were examined, it appeared that no or very few cells were positively stained in decidual tissue (Fig.   3E , G, respectively), whereas tubal epithelia did contain many of them (Fig. 3F , H, respectively). CD1aπ cells were mainly located at the base of epithelial cells (Fig. 3F ). In the isthmus, a high number of CD1a-, CD1b-and CD1c-positive cells was also found (Table 3) .
Another dendritic marker (CD83) stained only very few cells in the isthmus and the ampulla (Table 3) exhibiting typical dendritic morphology. We observed that the number of CD1a-, CD1b-, CD1c-positive cells was higher in the isthmus than in the ampulla. (Table 3) . HLA-DR staining was particularly intense in mucosal epithelial cells lining the lumen of Fallopian tubes. By double labeling, we found that some CD1aπ cells also expressed HLA-DR (data not shown). There was no difference for either of the markers analysed above between the tubal implantation site and the tubal mucosa away from the implantation site.
We then analysed whether expression of these different leukocyte markers was similar in non pregnant Fallopian tubes obtained from a woman with uncomplicated uterine pregnancy or from a non pregnant woman undergoing hysterectomy: no significant difference was observed between the three kinds of tubes (Fig. 4) .
Altogether, these results showing that tubal leukocyte phenotype profile was very different from the one observed in decidua, suggest that HLA-G expressing cells did not recruit particular maternal cell types.
Several HLA-G recognizing Ig-like receptors are up-regulated in Fallopian tubes
Knowing that HLA-G is the ligand of several Ig-like receptors that are known to modulate cell lysis and also to induce particular cytokine secretion reviewed in (6), we then investigated whether some maternal leukocytes potentially in contact with evct, did express some of these receptors. We performed a comparative immunohistochemical analysis of three of these receptors, namely LIR1/ILT2, LIR2/ILT4 killer Ig-like receptors (KIR) and BY55 NK receptor, in decidua and pregnant tube cryosections, using specific mAbs.
Whereas very few and faintly positive LIR1/ILT2 expressing cells were detected in decidua basalis of intrauterine pregnancy (Fig. 5A ),
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Tissue Antigens 2000: 56: 479-491 a higher number of stained cells was observed in the intra-and subepithelial regions of pregnant Fallopian tube (Fig. 5B) . There was no preferential localization at the implantation site, since positively stained cells were also observed in other parts of the tube, mainly in the isthmus and also, but in lower number, in the ampullar epithelial region (Table 3) . When pregnant and non-pregnant Fallopian tubes were examined, it appeared that the number of LIR1/ILT2 positive cells was significantly enhanced in pregnant tubes (Fig. 4) . Few LIR2/ILT4 and BY55 slightly positive cells were also detected in pregnant tubes but not in decidua (Table 3) .
By comparison, we also studied expression of another receptor, CD94, known to associate with NKG2 lectin-like subunits to form an heterodimer and to recognize a nonclassical MHC class I ligand, 20) . Whereas many CD94 strongly stained cells were observed in the decidua (Fig. 5C ), very few were detected in pregnant tube (Fig. 5D) , showing that this lectin-like receptor was also differentially expressed, according to normal or ectopic sites of implantation. These results are summarized in Table 3 and quantified in Fig. 4 .
LIR1/ILT2π cells co-express CD14
In order to define the phenotype of LIR1/ILT2 expressing cells found in relatively great number in pregnant tubes, we performed a two-color laser scanning microscopy analysis. Since NK cells and B cells were almost absent in tubes, and that CD1a expressing cells were mostly concentrated on epithelium whereas LIR1/ILT2-positive cells were scattered in all parts of the tube, suggesting that these two markers were not expressed by the same cells, we used CD14 in combination with LIR1/ILT2 mAbs. Such a dual labeling revealed that LIR1/ILT2 co-localized with CD14 macrophage marker (Fig. 6 ).
All isotypic controls were negative (data not shown).
Discussion
In the present study, we demonstrated by immunohistochemistry that evct similarly expressed HLA-G in tubal or uterine placenta, but we observed that maternal tubal and decidual leukocytes populations significantly differ in their composition. The following conclusions can be drawn from these informative observations: i) HLA-G is expressed by invasive evct, independently of the maternal tissue environment; ii) HLA-G is unlikely to control the recruitment of maternal leukocytes to the site of implantation; iii) NK cells might not be essential for proper implantation and outcome of pregnancy; iv) finally, tubal leukocyte composition may favor unique innate ((3, 5, 25) and this study). Such a lack of tubal CD56 expressing cells was also observed in previous studies (22, (25) (26) (27) . Al- 
